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quitoes. If the Simulium were the insect carrier, we should expect 
pellagra in northern as well as southern Europe, in Ireland as well 
as in Italy, in Minnesota and Canada as well as in Georgia and 
Panama. 

Returning now to the ecological and geographical facts of the 
disease, the mosquito accounts for its seasonal relations, periodicity, 
and recurrences; its endemic relations, rural habitat, and sporadic 
appearances in cities; its peculair geographical situation in Africa, 
Europe, and America; its predominance among females and those 
who stay much at home; its attack on all ages and both sexes; 
the spread of the disease in new areas; its first sweep of severity 
in such areas, and later its gradual decrease and the relative im¬ 
munity of the inhabitants; its presence along streams and in 
mosquito-breeding areas. 

Whether a single species of the Culicidce harbors the pellagrous 
parasite, as in yellow fever, or more than one, as in malaria, and 
what this particular species may be, is a question for the future. 
It will probably prove to be a rural breeding, house-living, day- 
biting mosquito. To us and perhaps to those who shall come after 
us the problem remains—the investigations, the experiments, and 
the proof. 
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Part II. 

XII. Relative Prevalence, Severity, and Mortality Rates 
in Recent Years. Pellagra is not a reportable disease in the 
State of South Carolina, nor do the State laws require notification 
of deaths from pellagra to the health authorities. 


** From the Thorapson-McFaddon Pellagra Commission, New York Post-Graduate Medical 
School and Hospital. 
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The data to be analyzed were obtained from a number of sources. 
The 282 cases studied in detail by the Commission afforded one 
source. In the City of. Spartanburg, official records are on file 
covering deaths from all causes within the city, and thus it was 
possible to secure accurate mortality statistics for the city. There 
are some five or six undertaking establishments in the county, 
as a whole, and the two establishments in the city of Spartanburg 
sell very nearly all the coffins used throughout the county. These 
two establishments keep on file the names, causes of death, and 
other information concerning the deceased for whom coffins are 
furnished, and they very courteously permitted us to make abstracts 
from their records. From these records we obtained information of 
importance. From the members of the medical profession through¬ 
out the county we secured much valuable information relating to 
prevalence and mortality rates for 1912 and previous years. From 
pellagrins themselves and from others we were able occasionally 
to obtain information concerning individual cases. Dr. Babcock, 
of South Carolina, kindly furnished us with information covering 
the cases admitted to the State Hospital for the Insane from 
Spartanburg County. 

Although we availed ourselves of all these sources of infor¬ 
mation, we wish to emphasize the fact that this study is still far 
from complete. We hope, however, to make it more compre¬ 
hensive and complete during the course of our studies in the same 
county in the summer of 1913. 

The opinion was expressed by many physicians in Spartanburg 
County, that pellagra was not so prevalent in 1912, as was the case 
in 1911. We might say, further, that a like impression prevailed 
in many other parts of South Carolina and in other Southern 
States. 

The statistical data at hand for Spartanburg County are subject 
to analysi s in several ways: 

1. From the information available we have determined as nearly 
as possible the actual number of cases of the disease existing in 
the county each year, without consideration of the year in which 
the disease was contracted and without reference to recurrences. 

In 1012 there were 376 cases (minimum). 

In 1911 there were 2S5 cases (min i mum). 

In 1910 there were 115 cases (minimum). 

In 1894 to 1910 there were 114 cases (minimum). 

It is quite evident that pellagra was not recognized as such, to 
any extent, until the year 1909. 

We have endeavored to secure from the practising physicians 
in the county accounts of the first and other early cases occurring 
in their practices. As yet this information is incomplete, but it 
establishes the fact that the disease has existed in the county 
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sporadically for a number of years. Dr. Pike of Spartanburg, has 
the record of a patient dying of pellagra in 1894, although not at the 
time recognized as such. The patient was an adult female, and three 
other members of her family are said to have died of the disease. 
One of the first cases which developed in the city of Spartanburg 
was that of a young woman in a well-to-do family. She contracted 
the disease and died of it in 1902. Dr. Jefferies, of Spartanburg, 
has the record of a patient who died of pellagra, in November, 
1903, but the disease was unrecognized as such until years afterward. 

While there is no doubt that pellagra has existed in this section 
for a number of years, information obtained from the medical 
profession throughout the county indicates very clearly that the 
cases must have been more or less sporadic until within recent 
years. The general impression is held that sporadic cases occurred 
until about 1909, at which time there was a marked increase in the 
number of cases; that during 1910 and 1911 the disease became 
more prevalent; while in 1912 there was a slight decrease in inci¬ 
dence. The perceptible increase of cases in 1909 may be accounted 
for in part by the fact that the disease was not until then generally 
recognized as pellagra. We have consulted with many medical 
men in Spartanburg County and in other parts of South Carolina, 
and in other States, and it is our belief that the large number of 
cases recognized in 1910 and 1911, as compared with the number 
recognized previous to that time, cannot alone be explained on 
a basis of general failure to recognize the disease in earlier years. 
Non-recognition unquestionably explains some of the increase, but 
we are thorouglily convinced that there has been an actual and 
quite perceptible increase in the number of cases within the past 
three or four years. 

2. A second analysis of our data shows that the minimum number 
of cases of pellagra in Spartanburg County from 1S94 to October, 
1912, was 495. This is obviously a conservative estimate, as prior 
to 1911 our data are made up largely of cases in which the disease 
terminated in death. 

3. We have endeavored to determine the actual number of new 
cases of the disease occurring each year. It is possible to determine 
this with a reasonable degree of accuracy for 1912 and with a 
fair degree of accuracy for 1911, but prior to that time the incidence 
rates (annual) are altogether a matter of conjecture. We have 
seen that there were at least 376 cases of pellagra in Spartanburg 
County in 1912. Of the cases seen during our study in 1912 (2S2), 
97 contracted pellagra in 1912, and of 94 others not included in our 
series we have knowledge of the fact that 16 contracted the disease 
in 1912. The minimum total of new cases for 1912 is thus 113. 
In 1911 the total number of cases in the county was 285. Among 
the cases included in our series (282), 100 contracted pellagra in 
1911, and we have record of 20 other cases contracting it in 1911, 
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making a total of 120. Of the remaining 165 cases existing in the 
county in 1911 the information at hand is more or less indefinite, 
but unquestionably some of this number contracted the disease 
in 1911. 

Prior to 1911 definite statistics are too meagre to warrant analysis. 
Our statistics suggest that pellagra, so far as new cases are concerned, 
w'as somewhat more prevalent in 1911 than in 1912. 

The annual case death-rate among pellagrins was as follows: 


No. of No. of Per cent, of 

Year. deaths. - cates. deaths. 

Unknown. 8 

1804. 1 

1808. 1 

1899 . 1 

1901 . 2 

1902 . 2 25 114 22 

1903 . 1 

1904 . 1 

1908 . 2 

1909 14 

1910 . 32 115 28 

1911 . 54 285 19 

1912 . 47 370 12 


It should be understood that these mortality statistics are of 
pellagrins who have died from all causes, not deaths from pellagra 
alone. In a number of these cases the pellagrous symptoms were 
of but little moment, the actual causes of death being other factors, 
among which may be mentioned tuberculosis and senility. The 
morbidity and mortality statistics for 1910 and the years preceding 
are not sufficiently complete to warrant any deductions. Those 
for 1911, showing 19 per cent, deaths, and for 1912, showing 12.5 
per cent, deaths, represent more nearly the relationship between 
the morbidity and mortality rates as they exist at present. 

Death during the initial attack is not uncommon. In the series 
of 2S2 cases studied by this Commission, 97 contracted the disease 
in 1912, and 5 of these cases died during the initial attack. 

Summary. The following general statements concerning relative 
prevalence and mortality seem to be warranted: 

Sporadic cases have been observed in Spartanburg County 
since 1S94. During the past three or four years there has been 
an alarming increase in the number of cases. The number of new 
cases developing in 1911 was somewhat greater than in 1912, 
although the difference was but slight. When the disease first ap¬ 
peared in Spartanburg County the symptoms were frequently 
severe and the death-rate appears to have been high. The number 
of cases in the county is increasing while the death-rate appears 
to be decreasing. 

XIII. Clinical Observations on Pellagra. A. Chronicity 
and Periodicity, with a Study of the Influence of Climatic Conditions. 
1. Chronicity. We have observed no differences in the sympto¬ 
matology, and more particularly in the chronicity, of the disease as 
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it exists in this country and in Italy, except the fact that the 
mortality rates in this country two or three years ago were appar¬ 
ently much higher than those obtaining in Italy at the same time. 
A few of the cases in the present series died during the initial 
attack in 1912, while others presented a wide gradation of symptoms 
ranging from those involving the cutaneous, gastrointestinal, and 
nervous systems to those in which the cutaneous system alone 
was involved. 

Original Attack and Annual Recurrences. 

Early history indefinite; recurrence, 1912. 1 

1904. 

First attack, 1904; recurrences, 1905,1900,1907,190S, 1909,1910,1911,1912 .... 1 

1905. 

Indefinite history, 1905 to 1911 inclusive; recurrence 1912. 1 

First attack. 1905; recurrences, 1900, 1907, 190S, 1909, 1910, 1911, 1912 . 1 

1900. 

First attack, 1906; recurrences, 1907, 190S, 1909, 1910, 1911,1912 . 1 

1907. 

First attack, 1907; recurrences, 190S, 1909, 1910, 1911, 1912 . 1 

First attack, 1907; no clear history. 1908, 1909, 1910; recurrences, 1911, 1912 .... 1 


1908. 

First attack, 1908; recurrences, 1909, 1910, 1911, 1912 .. 2 

First attack, 1908; recurrences, 1909, 1910; no recurrence, 1911; recurrence, 1912 ... X 

First attack, 1908; no recurrences, 1909, 1910; recurrences, 1911, 1912. 1 

First attack, 1908; recurrence, 1909; no recurrence, 1910, 1911, 1912. 1 

1909. 

First attack, 1909; recurrences, 1910, 1911, 1912. 

First attack, 1909; indefinite history, 1910, 1911; recurrence, 1912 

Indefinite history, 1909, 1910, 1911; recurrence, 1912. 

First attack, 1909; no recurrence, 1910; recurrence, 1911; no recurrence, 1912 

First attack, 1909; no recurrences, 1910, 1911, 1912. 

First attack, 1909; recurrences, 1910, 1911; no recurrence, 1912 .... 

First attack, 1909; no recurrences, 1910, 1911; recurrence, 1912 .... 

First attack, 1909; recurrence, 1910; no recurrence, 1911; recurrence, 1912 . 


1910. 

First attack, 1910; recurrences, 1911, 1912.30 

First attack, 1910; no recurrence, 1911; recurrence, 1912. 3 

First attack, 1910; recurrence, 1011; no recurrence, 1912.12 

Indefinite history, 1910; recurrences, 1911, 1912. 1 

First attack, 1910; no recurrence, 1912. 3 

First nttack, 1910; no history, 1911, 1912. 1 



* 1911. 

First attack, 1911; recurrence, 1912.-.69 

First attack, 1911; no recurrence, 1912.29 

Indefinite history, 1911; no recurrence, 1912. 1 

Indefinite history, 1911; recurrence, 1912. 1 

1912. 

First attack, 1912. 97 

Total.277 
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It will be noted that in some of these cases the disease was 
contracted originally in 1904; in others, in 1905 and every year 
thereafter to 1912, inclusive. Occasionally the history of previous 
attacks was indefinite, and such cases are so classified. 

In this series there are 55 cases of pellagra recognized from one 
to five years ago by the attending physicians in which the annual 
recurrence has failed to appear in one or more seasons. In some 
of these cases the disease has reappeared after an intermission of 
one or two years, while in other instances symptoms have been 
present for one or more seasons, and have never since recurred. 
The following cases illustrate this point: 

First attack, 2008; recurrence, 1009; no recurrences, 1010, 1911, 1912. 1 

First attack, 1909; no recurrences, 1910, 1911, 1912. 1 

First attack, 1910; no recurrences, 1911, 1912. 3 


In addition to these five cases we have records of a few other cases 
in Spartanburg County, not included in this series, in which patients 
have been without symptoms for a period of two, three, or more 
years and appear to be cases of recovery from the disease. 

Our individual case histories show that a number of adult females 
have borne children since contracting pellagra, but in only 22 cases 
is the relationship of the pregnancies to the development of symp¬ 
toms sufficiently definite to warrant analysis. In 16 of these cases 
(75 per cent.) there were no symptoms of pellagra during pregnancy. 
These observations cover only a small number of cases, a'nd tins 
subject will be investigated more in detail in this series and in 
additional ones during the summer of 1913. Pregnancy seems to 
show a tendency to inhibit the development of pellagrous symptoms. 

2. Periodicity. A study of the literature of pellagra gives one 
the impression that there is a definite seasonal periodicity. We are 
led to believe that the disease appears in the spring; that there is 
a relative decrease in the number of cases in midsummer; that a 
fall recrudescence occurs, and that there is a tendency for symp¬ 
toms to reappear at the same time each year. 

Sambon cites the spring and fall periodicity as a strong argument 
in favor of his hypothesis that the disease is of protozoal origin 
and transmitted by a blood-sucking insect, a species of Similium. 

We have undertaken some studies bearing on this phase of the 
subject. It is evident that these observations, except for the year 
1912, must be based on the statements of patients suffering with 
pellagra. We have endeavored to control such statements and to 
add to their reliability by information obtained from other members 
of the household, and more particularly by that obtained from the 
attending physician. The cases will first be considered by month 
of onset of symptoms. Chart 9 represents graphically the month 
of onset of symptoms arranged by years. It is understood, of 
course, that this chart represents not only the month of original 
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onset in each case, but includes also the recurrences in each case 
year by year. 



Cuart 10. Month of original onset in cases developing in 1911 and 1912. 

In Chart 10 we have analyzed further the 1911 and 1912 cases 
from the standpoint of original onset of symptoms when the dis¬ 
ease was contracted. It is evident from these charts that cases 
begin to show symptoms in the early spring, that there is a gradual 
increase m the number showing symptoms until the month of 
June, when the incidence curve reaches its highest point, and that 
after the month of June the incidence-rate falls quite rapidly. It 
is also evident that there are no spring and fall recrudescences of 
pellagra in Spartanburg County. On the contrary, cases begin 
to show symptoms in the spring, increase in number until mid¬ 
summer, and then rapidly decrease. 
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We have analyzed the recurrent attacks with a view of deter¬ 
mining whether or not there was any marked tendency in each 
individual case for active symptoms to appear during the same 
month year after year, with the following results: 

Interval between Onset of Successive Attacks. 

11 to Jl>£ 

months or Less than II 
IlH to 12^ 12^ to 13 or more than 


montlu. months. 13 months. 

Coses contracting pellagra jn 1009. 4 2 fl 

Cases contracting pellagra in 1910.12 17 10 

Cases contracting pellagra in 1911 21 20 21 

37 39 39 


We have analyzed still further the uniformity of recurrences, 
first by ascertaining the date of appearance of symptoms in indi¬ 
viduals who contracted the disease in 1910 and comparing these 
dates with date of recurrence of symptoms in the same individuals 
in 1911, and second, by tabulating the same facts for cases develop¬ 
ing originally in 1910 and 1911 and recurring in 1912. 

Among the cases showing symptoms originally in 1910 the re¬ 
currence in 1911 was a month or more earlier in 14 cases, during 
the corresponding month in 27 cases, and a month or more later 
in 17 cases. Among the cases contracting the disease in 1910 
and 1911 the recurrence in 1912 was at least a month earlier as 
compared with the appearance of symptoms in 1911 in 36 cases, 
during the same month in 4S cases, and at least a month later in 
33 cases. 

It is evident from this analysis that there is no particularly 
marked tendency for the seasonal recurrences to reappear during 
the same month year after year. 

3. Influence of Climate. Climatic conditions are said to influence 
the periodicity of the disease. If during the spring months the 
precipitation is high, temperature low, and number of rainy days 
excessive, there is said to be a delay in the appearance of acute 
symptoms, more particularly those involving the skin. One of us 
had occasion to observe this influence in the spring of 1910 while 
investigating conditions in northern Italy. In March and April 
of that year the weather conditions in the provinces of Milan 
and Bergamo were quite unsettled, precipitation was excessive, 
there were many rainy days, but little sunshine, the temperature 
was low and the atmosphere was damp and chilly. At this time 
there were but few cases showing active symptoms of pellagra. 
The delay in appearance of active symptoms was attributed to 
unsettled weather conditions. We were informed, further, that 
it had been observed for many years that unsettled weather con¬ 
ditions in the spring always delayed the appearance of active 
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symptoms of the disease. We have been able to compare this 
general impression as regards conditions in Italy with similar 
conditions in the South. Early in May, 1912, we investigated the 
prevalence of pellagra in different sections of South Carolina, 
in North Carolina, and in Georgia. The physicians consulted 
informed us that there was a delay in appearance of cases showing 
active symptoms, and that whereas in April, 1911, they had ob¬ 
served many such cases, in April, 1912, they had seen but few. 
We were informed that spring and settled weather conditions were 
present much earlier in 1911 than was the case in 1912. This 
general impression is confirmed by the fact that farmers in the 
states mentioned were able to get their crops under way quite early 
in 1911 while in 1912 they were delayed for from three to six 
weeks. In Spartanburg County it was possible to secure much more 
detailed information covering weather conditions. The general 
information given us is in agreement with that outlined above. 

In order that these general impressions may be controlled, we 
have obtained from the United States Weather Bureau its 
reports on weather conditions in Spartanburg County, South 
Carolina. The available information from this source, which 
includes monthly precipitation, monthly mean temperature, and 
number of rainy days, is presented in Charts 11, 12, and 13. 

It is evident from an analysis of the monthly precipitation curves 
for 1911 and 1912 that in 1912 during the months of January to 
June inclusive, except for the month of April, the monthly pre¬ 
cipitation was greatly in excess of that for the like period in 1911. 

Analysis of the monthly mean temperature curve for 1911 and 
1912 shows that in 1912 for the months of January to June inclusive 
the temperature was, in general, appreciably lower than was the 
case for like months in 1911. 

A study of Chart 13 (number of rainy days) shows that for the 
first six months in 1912, except for the months of March and April, 
the number of rainy days per month was in excess of the number 
for the like period in 1911. While there were more rainy days in 
March and April, 1911, than for the same months in 1912, the 
amount of precipitation for these two months in 1912 was in 
excess of that for 1911. 

These charts, considered as a whole, indicate quite clearly that 
settled weather conditions with relatively high temperature and 
low precipitation existed in Spartanburg County at an earlier date 
in 1911 than was the case in 1912. 

The relationship between climatic conditions existing in 1911 
and 1912 and the appearance of acute symptoms of pellagra can 
be determined by referring to Charts 9 and 10. There was quite 
a definite tendency for symptoms to appear at an earlier date in 
1911 than was the case in 1912. The incidence-rate in both charts 
was high for the month of April, 1911, while in 1912 the incidence- 
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rate for April was comparatively low, especially in respect to new 
cases, and the maxim um rate was not attained until the month of 



Chart 12. —Monthly mean temperature. 
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Summary. 1 . Chronicity. In a large proportion of the cases 
in this series the disease exhibited marked chronicity. In 20 per 
cent, the annual recurrences had failed to appear in one or more 
seasons. Pregnancy seems to show a tendency to inhibit the develop¬ 
ment of pellagrous symptoms. In 2 per cent, of the cases no symp¬ 
toms had been present for from two to three years, and these 
appear to be cases of recovery from pellagra. 

2. Periodicity. . Cases begin to show symptoms in the early 
spring, increase in number until midsummer, and then rapidly 
decrease. There was no evidence whatever pointing to any spring 
and fall recrudescences, so frequently referred to in the literature 
of pellagra. There is no particularly marked tendency for the 
seasonal recurrences to appear during the same month, year after 
year, in the same individual. 

3. Influence of Climate. Climatic conditions appear to influence 
the development of symptoms of the disease. If during the spring 
months precipitation is high, temperature low, and number of 
rainy days excessive, the appearance of acute symptoms, more 
particularly those involving the skin, is delayed. 

B. Symptomatology of 1912 Attacks. A considerable amount of 
information has been collected in reference to symptomatology, 
but a discussion of this phase of the subject will not be undertaken 
until we have followed these cases through their 1913 recurrences. 

The following general statements are warranted: While three or 
four years ago it was quite the usual thing to see patients showing 
a combination of severe skin lesions, severe stomatitis, intractable 
diarrhea or dysentery, mental derangement, and physical exhaus¬ 
tion, comparatively few patients exhibiting this symptomatology 
in a marked degree were observed in Spartanburg County during 
the summer of 1912. In many of the cases observed the symptoms 
were quite mild, and frequently they were confined almost entirely 
to the cutaneous system. This apparent indication of a decreasing 
virulence of the disease is strengthened by certain facts which appear 
in the study of mortality rates of pellagra in Spartanburg County 
for 1912 and earlier years. 

XIV. Clinical Observations upon Economic Status and 
Previous Health of Pellagrins. It is believed by many who 
are brought into contact with pellagra that predisposition plays 
an important part in its development and that the disease most 
frequently affects the poorer classes, who live under unfavorable 
hygienic conditions and who subsist on a diet of low nutritive 
value and of limited variety. Some detailed studies were under¬ 
taken covering these points. The general hygienic conditions and 
dietary will be discussed elsewhere, and this section will be confined 
to a consideration of financial circumstances and health conditions 
as possible predisposing factors. 
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A. Economic or Financial Circumstances. In recording the 
data relating to the economic conditions under which the patients 
lived, the following classification was adopted: squalor, poverty, 
necessities, comfort, affluence. These terms are somewhat arbitrary 
and necessitate some brief explanation. 

Squalor. Cases so classified are confined to those living in wooden 
huts in poor repair and without out-houses. Their diet was ex¬ 
tremely poor and without variety, living rooms squalid, clothing 
filthy and in rags. 

Poverty. Cases of this class lived' in cabins usually without 
out-houses, rather isolated, ordinarily on large plantations. Food 
consisted largely of bacon, molasses, corn-bread, and biscuit. 
Negroes of the poorer tenant class form this group very largely. 

Necessities. This class included those instances in w’hich the 
family had a fairly regular cash income sufficient to provide for 
actual needs. It is made up largely of mill operatives and their 
families. They live in cottages, with some land about them, but 
rather closely aggregated to form mill-villages. 

Comfort. Cases classified in this group are made up largely 
of farmers who own their own plantations and stock, have a good 
diet, and are in comfortable financial circumstances. 

Affluence. In this group are included patients who live under 
the best of hygienic and financial conditions. Their houses are 
well-constructed, usually screened, and their diet is w r ell balanced. 

The cases so classified number 277 and are divided as follows: 

Squalor . 

Poverty . 

Necessities 

Comfort . 

Affluence . 


2 

28 

200 

41 

0 


It will be seen that in S3 per cent, of the cases (squalor, poverty, 
necessities) the economical conditions were poor; that in 15 per 
cent, (comfort) the economical conditions were within the average, 
and in 2 per cent, (affluence) the financial circumstances were 
well above the average. 

In connection with the “affluence” group, it may be said that the 
members of the Commission have personal knowiedge of a number 
of other instances in which pellagra has developed in persons living 
under the best of hygienic and economic conditions. 

Grouping the cases under tw r o general subdivisions, we find 
that in S3 per cent, of the cases the economic conditions are poor, 
while in 17 per cent, they are good. 

B. Diseases of Childhood and General Health in Childhood. Dis¬ 
eases of Childhood. In considering the diseases of childhood the 
cases were divided in two groups: (1) those giving a history of 
one or more of the following diseases: measles, mumps, chickenpox, 
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and whooping cough; (2) those giving a negative history for the 
diseases of childhood. The data covered 270 cases. 

Diseases of Childhood. 

Cases giving a history of one or more of the following diseases of childhood: measles, 


mumps, whooping cough, and chickenpox.252 

No history* of diseases of childhood. IS 

Total.270 


As permanent injury to the heart and kidneys not infrequently 
follows attacks of scarlet fever, this disease was considered separ¬ 
ately. In 20 cases a history of scarlet fever was elicited. 

General Health in Childhood. The classification adopted in the 
consideration of general health in childhood was the following: 
Good, fair, and poor. Inquiries covering this point were made in 
270 cases. Of this number, 232 (S6 per cent.) gave a history of good 
health during childhood; in 28 cases it was fair, and in 10 cases 
it was poor. 

C. Diseases of Adult Life and General Health during Adult Life. 
Diseases of Adult Life. The total number of cases considered is 
198. The diseases peculiar to female adult life will be considered 
in a separate table. The following summary shows the prevailing 
diseases in some detail: 

No. of COSC3. 


Gastric disturbance.14 

Dysentery', acute or chronic . . 28 

Typhoid fever. 40 

Tuberculosis. 7 

Other diseases, unclassified.30 

No history* of ill health.07 

Total.193 


An analysis of diseases of adult life shows that 34 per cent. (67) 
of the total number of cases gave no history of ill-health. In 25 
per cent, of the cases, those giving history of gastric disturbances, 
dysentery, and tuberculosis, a chronic disease was present. 

General Health in Adult Life. In considering this point the classi¬ 
fication adopted was that of good health, fair health, and poor 
health. 

General Health during Adult Life. 


Good.134 

Fair.60 

Poor. . is 

Total.218 


An analysis of the data concerning general health conditions 
during adult life shows a history of good health in 62 per cent., 
fair health in 30 per cent., and poor health in 8 per cent. 
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D. Obstetrical and Gynecological History. 

Social. Status. 


Married. 130 

Widowed. ® 

Single.25 


184 

Obstetrical History. 


Married females who have borne children . .130 

Unmarried females who have borne children. 2 

Married females who have not borne children.23 

Unmarried females who have not boruc childrciT.23 


Number of females who have borne 1 child 
Number of females who have borne 2 children 
Number of females who have borne 3 children 
Number of females who have borne 4 children 
Number of females who have borne 5 children 
Number of females who have borne G children 
Number of females who have borne 7 children 
Number of females who have borne 8 children 
Number of females who have borne 9 children 
Number of females who have borne 10 children 
Number of females who have borne 11 children 


Average number of children borne = 3.8. 


184 

28 


10 

8 

10 

4 

3 


138 


Menstruation during Period of Acute Pellagrous Symptoms. 

Normal.US 

Irregular.33 

Excessive. c 

Suppressed.10 

Menopause.11 

No information. 9 


Diseases of Women. 


184 


Number of females giving more or less definite history of ovarian, uterine, or 
other pelvic disease.49 


From this summary it will be noted that among the females who 
had attained the age of puberty, SG per cent, of the cases occurred 
in married women, and that S6 per cent, of these married women 
had borne children. The greatest number of children borne by 
an individual is 11. The average number borne is 3.8. We have 
collected some statistical information in reference to the average 
size of families in mill-villages in Spartanburg County, from the 
standpoint of children borne by each woman, and it is not signifi¬ 
cantly different from the average number shown among pellagrous 
women. 

The amount of time at our disposal and the relative importance 
of the subject did not warrant examinations of sufficient thorough¬ 
ness to classify in detail the diseases of women. Of the 49 cases 
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giving history of such diseases the following were noted: tubal 
and ovarian inflammation, pus-tubes, cystic ovary, endometritis, 
uterine fibroid, carcinoma of the uterus, displacement of the uterus, 
and pelvic inflammation. In a number of cases, symptoms refer¬ 
able to the genital tract were quite indefinite. 

The feature of most interest and relative importance in the 
consideration of predisposing factors is the chronologic relationship 
of previous illness to the development of pellagrous symptoms. 
The following summary gives in some deatil the information secured: 

Recent Illness Possibly Predisposing to Pellagra 

Gastric disturbance (including chronic gastric indigestion) 

Dysentery (chronic during summer). 

Diarrhea. , 

Hookworm disease (moderate infection). 

Ovarian cyst (large). 

Uterine disease. 

General poor health (usually following childbirth). 

Nephritis. 

Ascites (probably due to nephritis). 

Valvular disease of the heart. 

Asthma. 

Pulmonary tuberculosis. 

Malarial fever. 

Alcoholism. 

Morphine habit. 

Infantile paralysis. 

Whooping cough. 

Measles. 

Chickenpox. 

No history of recent illness, 1561 

Health better than usual, 2 /. 

270 

In 15 of the cases a history of chronic indigestion was obtained. 
In explanation of these cases it may be said that symptoms of 
gastric disturbance preceded the active cutaneous symptoms of 
pellagra by a period of several months to several years. In 11 per 
cent. (30) of the cases no history of illness immediately preceding 
the development of pellagra could be obtained other than the fact 
that the general health was poor. Quite frequently this history 
of poor health followed confinement. One history of hookworm 
disease is included. This case showed objective clinical evidence 
of hookworm infection, which was uncommon for Spartanburg 
County. Malarial fever does not appear to be endemic in this 
county, and the one case included in this table was contracted in 
one of the “low country” counties. We were impressed with the 
fact that children not infrequently contracted pellagra during con¬ 
valescence from acute infectious diseases, or very soon thereafter. 
It will be noted that 15 such observations were made: whooping 
cough, 2; measles, 12; chickenpox, 1. Of the 43 cases in children 
under ten years of age, 11 (approximately 23 per cent.) gave a 
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history of measles. In most of these the attack of pellagra occurred 
soon after recovery from measles. 

SU MMA RY. In the large majority of these cases (S3 per cent.) 
economic conditions were poor, and the disease is most prevalent 
among people of insufficient means. We would, however, invite 
attention to the fact that 17 per cent, of these cases occurred in 
patients living in comfortable circumstances. This is not in agree¬ 
ment with Italian conceptions of the disease, where it presumably is 
confined altogether to the poorer element of the general population. 

An analysis of general health conditions during childhood shows 
that in 86 per cent, of the cases the history was that of good health. 
So-called congenital diseases and inherited constitutional defects 
were of no apparent significance. . ' 

An analysis of diseases of adult life shows that'in 25. per cent, of 
the cases, those giving a history of gastric disturbances, dysentery, 
and tuberculosis, a chronic disease was present, and-it might be 
inferred that there is evidence of existing predisposition. During 
adult life the general health conditions were good in more than 
jialf the cases (62 per cent.): 

, An analysis of the obstetrical and gynecological data shows that 
among females who had reached the age of puberty, those most 
affected were married women (86 per cent.). As 86 per cent, of 
the married women had borne children and the average number of 
children borne was 3.8, it might be inferred that childbearing is 
an important predisposing factor. We know, however, that the 
average number of children borne by married women in the general 
population of the South is equal to or even greater than this. 

Recent illnesses do appear to be worthy of serious consideration 
as predisposing factors, and it is our opinion that they frequently 
do influence not only the development of pellagra but also the 
severity of the attacks. It will be noted, however, that 59 per cent, 
of the cases in this series gave no history of illness immediately 
preceding the development of pellagra. 

XV. Studies upon Hygienic and Sanitary Conditions of 
Houses and Premises. A. Houses. The prevailing type of home 
in this county is a frame dwelling. The site usually is well drained, 
and there is always more than sufficient space between houses to 
afford free circulation of air. 

■ In this study the dwelling houses are considered in three groups: 
brick, frame, and cabin. 

Brick Dwellings. Dwellings of brick construction are relatively 
few in number. The mercantile houses in the larger centres are 
usually of brick construction, one or more stories in height, and the 
upper stories occasionally are used for living quarters. One of 
the cases included in this series was occupyiug such quarters. 

Frame Dwellings. The mill-village dwellings are of the same 
general type, usually one story, sometimes two (Figs. 1, 2, 3, and 4). 
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The houses are almost always double. The single-story houses 
consist of a combination sitting and bed room, dining room, and 


Fig. 1.—Typical mill-village house. 


Fig. 2 —Typical mill-village house. 

kitchen (Fig. 5). In the two-story houses there is in addition 
a bed room on the second floor. Small families occupy one-half 













and ground floor is left open, permitting free circulation of air. 
Doors are placed directly in line from front to rear of the house, 
permitting free and unobstructed passage of fresh air. Rooms are 
sealed, both walls and ceiling. The timber used for this purpose 
is sometimes matched, sometimes not. The roof has a good pitch 
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of a double single-story house, and large families live in either a 
two-story house or both sides of a double one-story house. There 
are two or three windows in each room and a small porch in front. 
These houses have no cellar, the foundation is brick, the ground 
floor is well above the ground, and the space between the ground 


Fia. 4.—Typical mill-village house. 
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with a large attic, permitting circulation of air, and the bed rooms 
have open fireplaces which further improve ventilation. 

These houses are practically all infested with Cimex, and the 
grooves between the boards used in sealing the rooms afford an 
ideal place for the hatching out of broods of these insects. 


Fjo. 5.—Interior view, null-village house. 


Fig. G.—Type of farm-house and well. 

The dwelling houses in the farming section are practically always 
frame houses (Fig. 6). Many of the farm-houses, more particularly 
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those occupied by owners, are well-constructed, roomy, and superior 
to the mill-village dwelling-house. On the other hand the usual 
tenant-house is inferior in many respects to that found in mill- 
villages. 

Cabins. In this group are included the small frame or log 
dwellings, poorly constructed and ill-ventilated (Fig. 7). The 
negroes of the farming class usually occupy such houses- 


Repair: Good 
Poor 


Screened: Yes 
No 


Ventilation: Good 
Fair 
Poor 


General cleanliness: Good 
Fair 
Poor 


r ~ *•-. *>* *?* - ' 

■e . ». 

r . • *.* / 


Fia. 7 —Type of cabin occupied by negro tenants on farms. 

Hygienic and Sanitary Condition of Houses. 


216 . 
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Summary. 92 per cent, of the cases lived in frame houses of fairly 
good size, and S5 per cent, of the houses investigated were in 
fairly good repair. Nine per cent, of the houses were screened, but 
in many instances the screening was more or less unsatisfactory. 
In only a small proportion of the screened houses did the screening 
afford satisfactory protection against the ingress of insects. Musca 
domestica was present in all, and Stomoxys calcitrans was present 
in many unprotected houses. 

Ventilation. In 62 per cent, of the houses investigated, venti¬ 
lation of the bed rooms was good, in 36 per cent, only fair, and in 
3 per cent. poor. The number of persons occupying each bedroom 
averaged about three, and the available allowance of air space did 
not, in general, suggest overcrowding. Poor ventilation and over¬ 
crowded conditions were more in evidence in the negro population. 

Summary. We have failed to find anything of significance in 
connection with the houses from the standpoint of overcrowding 
and ventilation. It was observed that Musca domestica was 
always more or less abundant, and that of the blood-sucking insects, 
Stomoxys calcitrans and Cimex lectularius were of common occur¬ 
rence. A detailed study of the observations on insects will be 
considered in the entomological section of this report. 

B. Water Supply. The sources of water supply for drinking 
purposes among the general population of Spartanburg County are 
similar to those considered in this study. For analytical purposes 
the sources of supply are divided into three groups, wells, springs, 
and city water. 

Source of Water Supply. 

Wells: Dug well, with bucket .... IC2 

Artesian well, with pump ... 30 . 192 

Springs.13 . 13 

City water, hydrant.36 . 3G ... 241 

Protection of Water-supply with Reference to Contamination by 
Surface Water or by Seepage at Point from Which Supply 
is Drawn. 


Protection satisfactory (water-supply drawn from hydrants, 
from artesian wells with concrete base, or from deep 

wells with concrete base).05 

Partly protected (water-supply drawn from wells with wooden 
base, cither covered or uncovered, or from isolated 

springs).1"G 


241 

Wells. The wells are of several types. The type most common 
in rural districts and in some of the mill-villages is the ordinary 
dug well, about five feet in diameter (sometimes round and some¬ 
times square), from thirty to sixty or more feet in depth, and 
protected at the top by a wooden frame. Though a few wells could 
be classified as “shallow wells,” it was quite the usual thing to 








Fid. 9.—Typo of driven pump well. 
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find that the supply was obtained from a sufficient depth to insure 
that an impermeable stratum supervened, preventing contamina¬ 
tion by surface water. 


pump, aiopmg concrete base. 

The water was usually .drawn by means of the well-known bucket 
and windlass arrangement,'but in a number of instances puips were 
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in use. In the farming districts, ordinarily, no effort was made 
to guard against contamination at the immediate source of supply, 
but in some of the mill-villages these wells have concrete bases, 
sloping outward. The various types of wells can be better under¬ 
stood by reference to Figs. S, 9, 10,11, and 12. 

In some of the mill-villages, artesian wells are in use. These 
artesian wells are usually quite deep,,and the water is drawn by 
pump. 



Fiq. 12.—Dug well with bucket. Concrete base. 


Springs. The use of spring water was, with one or two exceptions, 
confined strictly to the farming population living in comparative 
isolation. Usually drainage from the house was not in the direction 
of the spring, and the possibility of contamination was not a factor 
of importance. 

City Water. This source of supply was confined to the city of 
Spartanburg. Bacteriological and chemical examinations are made 
from time to time, with no evidence of contamination. 

Summary. It wall be noted that 80 per cent, of the cases used 
well water; 15 per cent, used city water; and 5 per cent, used 
spring water. 

In 27 per cent, of the total observations (241) the water supply 
was perfectly protected from contamination. The remaining 73 
per cent, are classified as partly protected, but this group requires 
some further explanation, as otherwise an erroneous inference 
might be drawn. We have included in this group all springs, all 
shallow wells, and all wells without a concrete base. As r matter 
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of fact, there were few shallow wells, and the probability of con¬ 
tamination in this group, considered as a whole, was but slight. 

We realize that the water-supply is not considered to be of any 
importance as a factor in the etiology of pellagra. In this study, 
however, we have endeavored to investigate, as far as was possible, 
all probable factors concerned in the epidemiology of the disease, 
and for this reason have considered the water-supply. We have 
found nothing of any apparent significance in this connection. 

C. Disposal of Excreta. In making a general survey of sanitary 
conditions,, a study of the disposal of excreta was included. 
In classifying privy types we have adopted, for the sake of con¬ 
venience, the classification used by the Rockefeller Sanitary Com¬ 
mission in its hookworm investigations in the Southern States. 
Index of Privy Types Adopted by the Rockefeller Sanitary. Commission. 


Per cent. 

Class A. Water carriage or Marine Hospital Barrel (L. It. S.) . . . . 100 

Class B. Water-tight and rigidly fly-proof privy.75 

Class C. Water-tight, dosed-in back.50 

Class D. Closed-in back, surface privy.25 

Class E. Ordinary open-in-back surface privy .... .... 10 

Class F. No privy. .... 00 


We encountered in this study one type of privy not falling 
strictly in any of these groups. The type in question (Fig. 14) 
was found in three or four of the mill-villages, and consisted of 
an out-house open in front and behind. The excreta were collected 
in square metal pails, supposedly water-tight. These pails were 
emptied at intervals. No attempt was made to keep out flies, 
the pails were frequently battered, and not water-tight, and usually 
were extremely filthy. It was not possible to include these privies 
in Class C, nor was it fair to put them in Class E. We have there¬ 
fore placed them in Class D. 

The following tables will show the facts observed: 


Privy Types. 


Class A 
Class B 
Class C 
Class D 
Class E 
Class F 


II 

0 

0 


152 

29 


Sanitary Index for all Privies. 


Class A. II at 100 per cent.. 1100 

Class B. 00 at 75 per cent.. 00 

Class C. 00 at 50 per cent.. CO 

Class D. 51 at 25 per cent. 1275 

Class E. 152 at 10 per cent. 1520 

Class F. 20 at 0 per cent.. . 00 

Total.. . 3895 

Sanitary index — 1C. 
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Distance of Privy from House. 

10 yards. 4 

15 yards. 9 

20 yards.,.35 

25 yards.^ 

30 yards. 

35 yards. 4 

40 yards. 9 

45 yards. 1 

50 yards.,. 31 

CO yards . 2 

70 yards. 1 

75 yards. 1 

100 yards. 2 

200 yards. 1 

Water-carriage system (Class A).11 

No privy (Class F).29 


Total.240 


Distance of Privy from Well. 


10 yards. 5 

15 yards. 5 

20 yards.13 

25 yards. ~ 

30 yards.27 


35 yards. 1 

40 yards.12 

50 yards. 45 

GO yards. 5 

70 yards. 9 

75 yards. 9 

SO yards. 1 

S5 yards. 1 

100 yards. 5 

110 yards. 1 

250 yards. 1 

Water-carriage system (Class A).11 

No privy (Class F).29 

Total.1" 

The cases in which the disposal of excreta was by water carriage 
(5 per cent.) were confined to the city of Spartanburg. No privy 
of the Marine Hospital type (L. It. S.) was observed. Between 
30 and 40 cases of pellagra developed in the city of Spartanburg in 
other than mill-village sections. Only S of these cases used a water- 
carriage system of disposal of excreta. There were no privies of 
Class B or C. In 21 per cent, the privies were arbitrarily included 
in Class D. In 03 per cent, of the cases the method of disposal was 
that of the unhygienic and insanitary' open surface privy, and in 
12 per cent, of the cases no privy was used. 

The method of disposal of excreta in the mill-villages, located in 
Spartanburg County falls under two classes, D and E (Figs. 13, 
14, 15, 10, and 17): In some villages the pail system is in use, but 
beneficial results are negatived by the fact that no effort is made 
to screen the closets properly either in front or behind. In other 








































Fia. 14.—Privy, Type D. Pail system, unscreened. 

in others, at greater and more irregular intervals. In some villages 
the sanitary condition around the privies is extremely poor, while 
in others some attempt is made to keep things relatively clean. ' 
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villages the unhygienic open surface privy is in use, and flies have 
free access to large collections of excreta in close proximity to the 
dwelling-houses. In some mills the privies are cleaned weekly; 
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Fla. 15.—Privy. Type E. Surface, unscreened- 


In the farming districts the methods of disposal fall in Classes 
E and F (Fig. IS). The open-surface privies on farms usually are 


Fio. 16 —Privy, Type E. Surface, unscreened 
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poorly constructed and filthy, and the excreta are seldom removed, 
poultry being relied upon as scavengers. Negroes in the farming 




Fia. 18.—Privy, Typo E. Surface, unscreened, on farm. 
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districts seldom have privies, and we were greatly surprised to 
find that farmers of the better classes sometimes had no privies. 

The methods of disposal of excreta observed by us among the 
families of pellagrins in the different groups of the population are 
similar to the methods of disposal adopted by the general popu¬ 
lation in these groups. 

Many of the mill authorities are well aware of the importance 
of good sanitation, and it is their constant endeavor to improve 
conditions. Even now plans are under way for the installation 
of a water-carriage system of disposal in one or two of the larger 
and better mills. 

Summary. The average general sanitary index for all the privies 
studied is only 16, on a basis of 100 for perfect disposal. So far as 
population groups are concerned the methods of disposal in use by 
the general population are not different from those observed among 
pellagrous families. Between 30 and 40 cases of pellagra developed 
in the city of Spartanburg more or less away from mill districts, 
and only 8 of these cases used a water-carriage system of sewage 
disposal. In general the methods of disposal of excreta observed 
in this series are insanitary, and many of the diseases of the intestinal 
canal transferred by mechanical means, flies, etc., would find con¬ 
ditions most favorable for such transfer. 

D. Premises. The following table covers the observations made 
relative to the sanitary conditions of the premises of pellagrins: 

Location of House Relative to Moisture and Dampness. 


Air and soil: Dry ..242 

Damp. 6—248 

Drainage: Good.242 

^ Poor. 6—248 

General cleanliness of premises: Good.146 

Fair.90 

Poor.12—248 

Stagnant water: Yes. 7 

No. 230—246 

Shade: None.145 

Little.62 

Much. 38—245 

Undergrowth or shrubbery" None.207 

Little.36 

Much. 2—245 

Bams: Number of houses having burns.90 

Number of houses having no bams. 145—235 

Animal: u Dogs . .76 

Cats.79 

Horses or mules.54 

Cows.93 

Goats. 6 

Fowl.158 

Rats.SS 

Mice.124 


u Number of observations, 237 
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busiALARY'. Iii 9S per cent, of the cases the dwelling-houses were 
well located and the drainage was good. Stagnant water was 
noted on the premises in only 3 per cent, of the houses investigated 
(246). But few mosquitoes were observed. The entomological 
section of this report will deal with permanent streams and collec¬ 
tions of water, with the blood-sucking insects breeding therein, 
and with other biting insects found in the houses, on the premises, 
and in the neighborhood. 

XVI. Geneilal Observations upon tiie Dietary. The data 
analyzed in this study are necessarily of a general nature, based on 
information obtained from statements of patients, physicians, 
storekeepers, millers, and others. 

In order to determine the relative frequency with which the more 
important foodstuffs were used, patients and their families were 
closely questioned as to how often certain articles of food would 
appear upon the family table, and with regard to the patient’s 
particular fondness for any particular dish. Replies to these ques¬ 
tions were recorded under the following heads: Daily, one or more 
times a day; habitually, one or more times a week, but not daily; 
rarely, at irregular intervals of more than a week; never. 

"With a view to discovering any significant differences in the 
habitual dietary of the three groups in the population which show 
the greatest disparity in the prevalence of pellagra, the results of 
this inquiry are summarized for the rural population, urban popu¬ 
lation, and the mill-village population, separately. These results 
are set forth in the following tables, which represent the actual 
number of pellagrins and the percentage of the total number of 
pellagrins from whom the particular information in question was 
obtained. 


Table XI. 

Fiiesix Meats: 

( Mill popula- Number 

tion Per cent. 

Urban popula- Number 

tion Per cent. 

Rural popula- Number 

tion Per cent. 

I Mill popula- Number 

tion Per cent. 

Urban popula- Number 

tion Per cent 

Rural popula- Number 

tion Per cent 

I r Mill popula- Number 

tion Per cent 

Urban popula- Number 

tion Per cent 

Rural papula- Number 

tion Per cent. 


Habit- 

Daily. ually. Rarely. Never. 

1 51 84 H 

1 35 57 7 

3 27 10 0 

7 59 34 0 

2 20 40 12 

3 27 54 16 

9 08 60 10 

0 40 41 7 

1 33 12 0 

2 72 26 0 

4 45 18 5 

5 63 25 7 

0 32 79 34 

0 22 55 23 

0 14 29 2 

0 31 64 5 

0 7 44 21 

O 10 61 20 
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Fhesu Meats: 

Table XI.—Conlinuec 

Mill popula- * Number 

Daily. 

1 

Habit¬ 

ually. 

' 59 

Rarely. 

81 

Never. 

0 


tion 

Per cent. 

1 

40 

55 

4 

Fresh fowl la . 

Urban popula¬ 

Number 

1 

30 

14 

2 

season 

tion 

Per cent. 

2 

04 

30 

4 


Rural popula¬ 

Number 

2 

45 

23 

2 


tion 

Per cent. 

3 

02 

32 

3 

Cubed Meats: 

Mill popula¬ 

Number 

1 

0 

25 

94 


tion 

Per cent. 

1 

0 

21 

78 

Cured beef 

Urban popula¬ 

Number * 

0 

1 

10 

2G 


tion 

Per cent. 

0 

3 

27 

70 


Rural popula¬ 

Number 

0 

1 

3 

00 


tion 

Per cent. 

0 

1 

4 

95 


Mill popula¬ 

Number 

02 

40 

10 

2 


tion 

Per cent. 

04 

28 

7 

1 

Cured pork 

Urban popula¬ 

Number 

25 

9 

9 

2 


tion 

Per cent. 

50 

20 

20 

4 


Rural popula¬ 

Number 

49 

12 

8 

1 


tion 

Per cent. 

70 

17 

12 

1 


Mill popula¬ 

Number 

1 

G 

45 

95 


tion 

Per cent. 

1 

4 

31 

G4 

Cured fish 

Urban popula¬ 

Number 

1 

5 

15 

22 


tion 

Per cent. 

2 

12 

35 

51 


Rural popula¬ 

Number 

1 

3 

14 

53 


tion 

Per cent. 

1 

4 

20 

75 


Mill popula¬ 

Number 

0 

14 

SO 

51 


tion 

Per cent. 

0 

10 

55 

35 

Canned beef < 

Urban papula¬ 

Number 

0 

3 

20 

20 


tion 

Per cent. 

0 

7 

47 

40 


Rural popula¬ 

Number 

0 

2 

25 

40 


tion 

Per cent. 

0 

3 

34 

03 


Mill popula¬ 

Number 

0 

7 

39 

88 


tion 

Per cent. 

0 

5 

29 

00 

Canned pork 

Urban popula¬ 

Number 

0 

2 

14 

24 

S’ 

tion 

Per cent. 

0 

5 

35 

60 


Rural popula¬ 

Number 

0 

1 

7 

58 


tion 

Per cent. 

0 

2 

11 

87 


Mill popula¬ 

Number 

0 

20 

90 

30 


tion 

Per cent. 

0 

14 

04 

22 

Canned fish 

Urban popula¬ 

Number 

1 

7 

28 

8 


tion 

Per cent. 

2 

1G 

64 

IS 


Rural popula¬ 

Number 

0 

5 

38 

29 


tion 

Per cent. 

0 

7 

53 

40 

Egg?, Bcttek, and 

Mils: 

Mill popula¬ 

Number 

10 

36 

13 

O 


tion 

Per cent. 

1G 

59 

22 

3 

Ebbs 

Urban popula¬ 

Number 

7 

8 

0 

0 


tion 

Per cent. 

47 

53 

0 

0 


Rural popula¬ 

Number 

n 

12 

17 

3 


tion 

Per cent. 

25 

2S 

40 

7 


Mill popula¬ 

Number 

114 

1G 

12 

4 


tion 

Per cent. 

78 

11 

S 

3 

Butter 

Urban popula¬ 

Number 

33 

0 

8 

0 


tion 

Per cent. 

70 

13 

17 

0 


Rural popula¬ 

Number 

51 

8 

9 

6 


tion 

Per cent. 

69 

11 

■ 12 

8 


Mill popula¬ 

Number 

S3 

21 

29 

12 


tion 

Per cent. 

57 

15 

20 

S 

Milk 

Urban popula¬ 

Number 

10 

14 

10 

9 


tion 

Per cent. 

29 

25 

29 

17 


Rural popula¬ 

Number 

41 

15 

IS 

9 


tion 

Per cent. 

49 

18 

22 

11 
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Table XI.—Continued. 


Habit- 

Vegetaiilel Flouh, Lard: Daily. ually. Rarely. Never. 



Mill popula¬ 

N umber 

120 

21 

3 

3 


tion 

Per cent. 

82 

14 

o 

2 

Fresh vegetables 

Urban popula¬ 

Number 

36 

0 

4 

0 

in season 

tion 

Per cent. 

78 

13 

0 

0 


Rural popula¬ 

Number 

01 

11 

1 

0 


tion 

Per cent. 

84 

15 

1 

0 


Mill popula¬ 

Number 

4 

41 

70 

29 


tion 

Per cent. 

3 

28 

49 

20 

Canned vegetables 

Urban popula¬ 

Number 

2 

17 

25 

2 


tion 

Per cent. 

4 

37 

54 

5 


Rural popula¬ 

Numl>er 

3 

8 

25 

37 


tion 

Per cent. 

4 

11 

34 

51 


Mill popula¬ 

Number 

112 

1 

0 

0 


tion 

Per cent. 

99 

I 

0 

0 

Wheat flour 

Urban popula¬ 

Number 

45 

0 

0 

0 


tion 

Per cent. 

10 

0 

0 

0 


Rural popula- 

Number 

71 

1 

0 

n 


[ tion 

Per cent. 

99 

1 

0 

0 


Mill popula¬ 

Number 

30 

10 

2 

0 


tion 

Per cent. 

02 

34 

4 

0 

1-caf laril 

Urban popula¬ 

Number 

10 

2 

0 

0 

(pork) 

tion 

Per cent. 

S3 

17 

0 

0 


Rural popula¬ 

Number 

2S 

4 

0 

n 


tion 

Per cent. 

87 

13 

0 

0 


Mill popula¬ 

Number 

101 

2 

23 

5 


tion 

Per cent. 

77 

2 

IS 

3 

Compound lard 

Urban popula¬ 

Number 

37 

5 

2 

1 


tion 

Per cent. 

82 

n 

5 

2 


Rural popula¬ 

Number 

02 

i 

7 

1 


tion 

Per cent. 

87 

l 

10 

2 


Table XII. 






Corn Products. Corn Meal Used. 





Daily. Habitually. 

Rarely. 

Never 


Mill population 

i Number 

S5 

21 

40 

0 



Per rent. 

58 

14 

28 

0 


Urban population Number 

23 

12 

10 

2 



Per cent. 

49 

20 

21 

4 


Rural populatic 

>n Numbcr 

47 

13 

11 

0 



Pcr rent. 

no 

IS 

10 

0 


Source of Supply of Meal. Shipped Meal Ground in Nearby 

State 



Exclusively. 

Mostly. 

Rarely. 

Never. 


Mill population 

Number 

84 

8 

22 

4 



Per cent. 

71 

7 

19 

3 


Urban population Number 

29 

2 

5 

1 



Per cent. 

78 

5 

14 

3 


Rural population Numl>cr 

If. 

9 

13 

4 



Per cent. 

3S 

21 

31 

10 



Local Corn Ground 

Locally. 






Exclusively. 

Mostly. 

Rarely. 

Never. 

Mill population 

Number 

30 

22 

2 

0 



Per cent. 

50 

40 

4 

0 


Urban population Numl>er 

7 

7 

0 

0 



Per rent. 

50 

50 

0 

0 


Rural population Number 

32 

19 

4 

0 



Per cent. 

58 

35 

7 

0 
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Table XII.—Continued. 




Quality of Meal. 





Good. 

Musty. 



Mill population 

Number 

41 

49 



Urban population 

Number 

13 

12 



Rural population 

Number 

34 

IS 




Use of Hominy of Grits. 



- 


Daily. 

^Habitually. 

Rarely. 

Never. 

Mill population 

Number 

9 

47 

S3 

19 


Per cent. 

7 

37 

41 

IS 

Urban population 

Number 

9 

1C 

7 

S 


Per cent. 

24 

43 

19 

14 

Rural population 

Number 

5 

14 

23 

U 


Per cent. 

10 

2G 

43 

21 



Syrup. 

Corn-starch. Whisky. 


Mill population 

Number 
Per cent. 

47 

S 

19 


Urban population 

Number 
Per cent. 

23 

5 

9 


Rural population 

Number 
Per cent. 


3 

G 



Meats. The following meats were used to a greater or less 
extent in these three subdivisions of the population: fresh meat, 
fresh pork in season, fresh fish in season, fresh fowl, dried or chipped 
beef, bacon, cured fish, canned beef, canned sausages, and canned 
salmon. Fresh beef is not a staple article of diet of any of these 
population groups during the summer months. By far the greater 
number of individuals among the mill-village and rural population 
groups used it but rarely, and some never, while the urban group 
used it more extensively. The actual percentages of those eating 
fresh meat, either rarely or never, are as follows: Rural cases, 
70 per cent.; mill-village cases, G-A per cent.; urban cases, 34 per 
cent. Fresh pork in season was used approximately equally in the 
three groups, but rather more generally in the rural group, the 
actual percentages of those using it daily or habitually being as 
follows: 

Urban cases, 74 per cent.; rural cases, GS per cent.; mill-village 
cases, 52 per cent. 

Fresh fish is not a common article of diet in Spartanburg County, 
and was but rarely used in any of the three groups. This statement 
applies more particularly to the mill-village and rural population. 
The percentages of those using fresh fish either rarely or never 
are as follows: urban cases, 59 per cent.; rural cases, 90 per cent.; 
mill-village cases, 7S per cent. 

Fresh fowl was used quite extensively in all three groups par¬ 
ticularly during the summer months; most extensively by the rural 
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cases; less so by the urban group, and least extensively by the 
mill-village group. The actual percentages of those using fowl, 
either daily or habitually, are as follows: urban cases, 60 per 
cent.; rural cases, 65 per cent.; mill-village cases, 41 per cent. 

Cured beef is used but rarely in any of the three groups. In 
95 per cent, of the rural group, 78 per cent, of the mill-village group, 
and in 70 per cent, of the urban group it was never used. 

Bacon (cured pork) is a common article of diet in all groups, 
being used either daily or habitually by 92 per cent, of the mill- 
village group, S7 per cent, of the rural group, and 76 per cent, of 
the urban group. 

Cured fish is little used in any of the three groups, though some¬ 
what more frequently in the city population than by the the other 
two classes. 

Canned beef is not used extensively. In 63 per cent, of the rural 
cases, 46 per cent, of the urban cases, and 35 per cent, of the mill- 
village cases it is never used. When used it appears to be eaten 
neither daily nor habitually. 

Canned sausages (pork) are quite extensively used although 
seldom with any great frequency or regularity. The farming popu¬ 
lation uses them least. 

Canned Fish. Canned salmon, while quite generally used, is 
not a staple article of diet in any of the groups. In 93 per cent, 
of the rural cases, 86 per cent, of the mill-village cases, and 82 per 
cent, of the urban eases it is rarely or never used. 

Eggs, Butter, and Milk. These farm and dairy products are used 
with great frequency and regularity in all three groups - of the 
population. Eggs were used either daily or habitually by 100 per 
cent, of the urban cases, 75 per cent, of the mill-village cases, and 
53 per cent, of the rural cases. Butter was used daily or habitually 
by 89 per cent, of the mill-village cases, S3 per cent, of the urban 
cases, and SO per cent, of the rural cases. Milk was used either 
daily or habitually by 72 per cent, of the mill-village cases, 67 
per cent, of (he rural cases, and 54 per cent, of the urban cases. 
The use of eggs and butter is not so common in the rural group as 
in the other two. It must be remembered, however, that a greater 
number of negroes arc included in this group, and their diet is 
probably below that of the whites, more particularly from the 
standpoint of variety. For example. Table XI shows that in 3 
cases among the rural population, eggs were never used; 2 of these 
cases were negroes. Of 6 cases that never used milk, 3 were negroes. 
Our data are not sufficiently extensive to draw a careful comparison 
between the average dietary of whites and negroes at the present 
time. Further information on this subject will be sought the 
coming season. 

Vegetables. Fresh vegetables were used in season, to a very large 
extent, by all the groups. They were used either daily or habitually 
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bv 99 per cent, of the rural cases, by 96 per cent, of the mill-village 
cases, and by 91 per cent, of the urban cases. Among the vegetables 
most commonly used maybe mentioned cabbages, green corn, beans, 
potatoes (Irish and sweet), peas, tomatoes, and squash. During 
the winter months the available vegetables were confined largely 
to Irish potatoes, cabbage, peas, and beans. Canned vegetables 
were seldom used habitually. In 85^ per cent, of the rural cases; 
69 per cent, of the miil-village cases, and 59 per cent, of the urban 
cases-they were either rarely or never used. 

The lards used consisted of pure leaf lard, the compound lards, and 
pure vegetable (cotton-seed) lards. In 7 cases pure leaf (hog) lard 
was used exclusively. In many instances, particularly so in the 
rural cases, sufficient lard was rendered from the pork killed at 
home to supply all needs for from two to eight months of the year 
or longer. Others used compound or pure vegetable lards exclu¬ 
sively. Inquiry among 50 non-pellagrous families in one mill- 
village showed the use of compound lards to be quite as extensive 
as among pellagrins. 

Some of the grocers catering to the well-to-do classes of the 
population in Spartanburg informed us that some customers 
preferred the pure leaf lard, while others preferred and used con¬ 
stantly the pure vegetable lards. 

Wheat Flour. Bread made of wheat flour was used daily by 
99 per cent, of the cases in each group, and was used habitually by 
the remaining 1 per cent. 

Com Products. Among the corn products used are included 
com meal, hominy, grits, syrup, corn-starch, and whisky. Corn- 
meal is a staple article of diet in all classes of the population in 
the area studied. In this series, S4 per cent, of the rural cases, 
75 per cent, of the urban cases, and 72 per cent, of the mill-village 
cases used corn-meal either daily or habitually. Two cases had 
not used corn-meal for a period of two years prior to the develop¬ 
ment of pellagra. These cases were two children whose mother 
had contracted pellagra in 1910, at which time she was advised 
by her physician to discontinue the use of corn products absolutely. 
She states that she had done so and that there had been no corn 
products in the house for the past two years. The children, aged 
six and thirteen years respectively, developed the disease in 1912. 

The meal was obtained from different sources. Many of the 
families used no meal other than that grown locally and ground 
at a local mill; others used such meal the greater part of the time; 
others used, exclusively, meal shipped in from a near-by state; 
and still other used such meal the greater part of the time, but used 
more or less meal made from local corn, loca’ly ground. The 
cases in which both local and shipped meal was used are included 
in both tables, which accounts for the apparent excess in numbers. 

Some families raised sufficient com to supply them with meal, 
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locally ground, for from six to eleven months of the year, the 
remainder being purchased from a grocer. The quality of the meal 
varied. When meal was made from the home-raised corn it was 
the usual custom to grind it up in small amounts at frequent inter¬ 
vals, and such meal was said to be fresh and sweet. The meal 
purchased from grocers was sometimes musty, but such meal 
usually was fed to the chickens. The use of hominy and grits was 
not so common in these groups as had been expected. Among 
the rural cases G4 per cent., the mill-villages cases 56 per cent., 
and the urban cases 33 per cent, rarely or never used either. 

Comparative dietary studies on the normal non-pellagrous popu¬ 
lation under like conditions are desirable in any attempt to deter¬ 
mine the possible influence of the dietary on the development of 
pellagra. We have made some comparative studies with this 
object in view, but our data are not sufficiently complete at this 
time to warrant any definite conclusions. 

The diet to which most of these cases were accustomed is of 
fairly good variety, but it is probable that in many instances the 
methods of preparation and cooking of the food are subject to 
criticism. This matter likewise is to be made a subject of further 
investigation. We are quite certain, from personal observation, 
that the average dietary of the poorer classes of the population in 
the county studied is much superior both in its variety and actual 
nutritive value to the dietary of the peasants in the North of 
Italy. Another striking difference may be mentioned, namely, 
that corn-meal in the form of polenta constitutes the chief bread 
component of the diet of the peasant of Northern Italy, whereas 
in Spartanburg County, among all classes of the population, wheat 
flour, in the form of bread or biscuit, is the principal bread-stuff, 
and corn-meal, while extensively used, is not nearly so staple an 
element of the dietary as wheat flour. 

XVII. Synopsis. The epidemiological study of pellagra as it 
exists in Spartanburg County, South Carolina, is still in progress 
and will be continued during the spring and summer of 1913. The 
work done in 1912 constituted a more or less general preliminary 
survey of the field, and the results of that work as set forth in this 
report are tentative and will be further tested by continued obser¬ 
vations and study. 

The results of the work in 1912 tend to strengthen the belief 
that a satisfactory knowledge of the epidemiology of pellagra is 
best to be gained by intensive studies, of the behavior of the disease 
in selected communities, and of the prevailing conditions which 
influence its local prevalence and distribution. It is hoped that a 
study conducted with sufficient care and thoroughness along these 
lines will yield valuable evidence either for or against the possible 
infectious nature of the disease and its possible communicability. 
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The epidemiological data presented in the present report are 
summarized below: 

Part I. 1. Pellagra shows a striking inequality of distribution 
in the ten townships within the county, the township rate of pre¬ 
valence per 10,000 of population varying from 0 to 71. The city 
of Spartanburg, with a population of 17,517 gave a rate of 49 
per 10,000 against 34 per 10,000 for the remainder of the county. 

2. Density of population while showing a tendency to conform 
to the relative prevalence of the disease does not alone offer an 
explanation of the geographical inequalities of its distribution 
within the county. 

3. The cotton-mill-village population gives a rate of prevalence 
of 104 per 10,000 against 19 per 10,000 for the remainder of the 
county, and against 10 per 10,000 for the rural sections alone. 

4. The variations in the rates of prevalence in the ten townships 
are in a measure proportional to the presence or absence of a large 
mill-village population. Excluding the mill-village population, 
there is still a marked discrepancy between the townships in the 
rural population alone, ranging from 0 to 29 cases per 10,000 of 
population. The excessive prevalence among the farming classes 
is found in the townships which have a relatively large mill-village 
population. 

5. The white population of the county gives a prevalence of 
45 cases per 10,000; the negro population a prevalence of 9.5 per 
10,000. Excluding the mill-village population which is practically 
all white, the remaining white population still gives a rate of 
prevalence (25.2 per 10,000) over two and one-half times that among 
the negroes. 

6. The rate of prevalence per 10,000 for males in the county is 
17; for females, 50.5. WTrite males give a rate of 22.95 per 10,000; 
white females, S7.5 per 10,000, negro males, 3.9 per 10,000; negro 
females, 14.9 per 10,000. 

7. The rate of prevalence among children under ten years of 
age and among adults aged forty-five years and older is practically 
equal in the two sexes. 

S. The rate of prevalence drops among males between the ages 
of nineteen and forty-five years, whereas for females there is a 
remarkable excess of prevalence between these ages. 

9. In both males and females there is a striking fall in prevalence 
between the ages of ten and twenty years. 

10. The most significant fact with regard to occupation is the 
excessive prevalence of pellagra among women employed in house¬ 
work. 

11. The excessive prevalence of pellagra in the mill-village popu¬ 
lation is found largely among women and children at home during 
the day. Among actual mill-workers the rate of prevalence between 
the two sexes appears to be about equal. 
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12. One-half of the cases occurred singly in one family; about 
one-fourth occurred two in one family; the remaining fourth 
occurred in groups of three, four, or five in one family. The question 
of the possible relative importance of family relationship and 
household association is still under investigation. 

13. Among cases occurring singly in families, the proportion of 
children of both sexes under ten years of age is low and that of 
adult females excessively high. Among cases occurring two or 
more in one family the proportion of young children is proportion¬ 
ately liigh, especially among males. 

Part II. 14. While apparently authentic sporadic cases of 
pellagra within the county can be traced back to as early as 1894, 
the disease does not appear to have occurred in any great number 
of cases in any year until 190S. Since 1908 the incidence-rate 
appears to have rapidly increased each year to 1911. The number 
of new cases developing in 1911 appears to have been slightly 
greater than in 1912. 

15. There was no evidence pointing to any spring and fall 
recrudescence of the disease in the population so frequently re¬ 
ferred to in the literature of pellagra. There is no particularly 
marked tendency for the seasonal recurrence to appear in an indi¬ 
vidual during the same month, year after year. 

16. Influence of Climate. Climatic conditions appear to influence 
the development of symptoms of the disease. If during the spring 
months precipitation is high, temperature low, and number of 
rainy days excessive, the appearance of acute symptoms, more 
particularly those involving the skin, is delayed. 

17. Symptomatology. It would appear that three or four years 
ago a large proportion of the cases observed in the county presented 
intestinal and nervous symptoms of great severity. In 1912, in 
many instances, symptoms were quite mild, and sometimes were 
confined almost exclusively to the cutaneous system, the disease 
appearing to be of a less -virulent type in 1912 than in previous 
years. 

18. Economic Status. In the majortiy of cases (S3 per cent.) 
economic conditions are poor and the disease is most prevalent 
among people of insufficient means. 

19. Predisposing Diseases. General health conditions in child¬ 
hood do not appear to warrant consideration as etiological factors 
when the disease develops in adult life. In a number of cases the 
development of pellagrous symptoms in children was preceded 
by one of the acute exanthematous diseases of childhood. About 
one-fourth of the cases gave a history of a preceding chronic disease 
in adult life. In more than one-half of the cases (62 per cent.) 
the history was that of good health. Among adult females, those 
most affected were married women (86 per cent.), and $6 per cent, 
of the married women had borne children. 
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A history of illness immediately preceding the development of 
pellagra was elicited in 59 per cent, of the cases. 

20. Hygiene and Sanitation of Houses and Premises . The most 
unsanitary condition found in the county is the absence of properly 
constructed privies. Outside of a part of the city of Spartanburg 
which is supplied by a water-carriage sewage system, there is no 
effective provision in the county for the proper disposal of human 
excreta. A second striking unsanitary condition is the almost 
complete absence of effective screening of dwellings. 

These two conditions present a situation highly favorable to the 
transmission of disease organisms eliminated in the excreta, both 
by direct contamination of food and person and by insects. This 
situation is naturally aggravated in the mill-villages and small 
towns by the greater congestion of houses. The absence of effective 
screening for dwellings gives rise to conditions conducive to the 
possible transfer of diseases transmitted by biting insects. 

21. Dietary. Observations upon the habitual use of the more 
common foodstuffs failed to discover any points of difference be¬ 
tween pellagrins and non-pellagrins in the county or any facts 
which would seem to explain the strikingly greater prevalence of 
pellagra among certain classes of the population. 

The most striking defect in the general dietary of the working 
classes, appears to be the limited use of fresh meats, the animal 
proteid being supplied largely in the form of cured meats, of which 
salt pork (especially bacon) is the most important. 

Unhygienic preparation of food appears to be a probable impor¬ 
tant factor in the general health of the population. 

Investigation of the kind, quantity, and qualtiy of corn and corn 
products used in the county failed to bring to light any epidemi¬ 
ological evidence pointing to the agency of corn as an etiological 
factor in the disease. The presence of two cases in our series giving 
a definite history of no corn consumption within two years prior 
to the onset of symptoms, together with several other cases in which 
corn products were eaten, if at all, only in small quantity and at 
extremely rare intervals, would seem to argue strongly against 
any hypothesis that corn products alone are the causative agent 
of the disease. 



